Distinct mechanisms for Ca2+ entry induced by OKT3 and Ca2+ depletion in Jurkat T cells.
Ca2+ influx triggered by antigen binding to T cell receptors (TCR) is an early event in T cell activation. An additional Ca2+ influx induced by depletion of intracellular Ca2+ (CDCI) has been characterized in human Jurkat T cells that is both temporally and mechanistically distinct from TCR-mediated Ca2+ influx (TCRCI). Both TCRCI and CDCI were insensitive to voltage-gated Ca2+ channel antagonists (e.g., nifedipine, verapamil, and omega-conotoxin G) and pertussis toxin, yet were voltage-sensitive and inhibited by SKF 96365 (a receptor-gated Ca2+ channel blocker) and cholera toxin. However, TCRCI but not CDCI was associated with a significant increase in inositol phosphate (IP chi) levels and inhibited by phorbol ester, while CDCI but not TCRCI was inhibited by Sr2+, forskolin (FSK), and 1,9-dideoxy FSK in a cAMP-independent fashion. Moreover, TCR stimulation did not deplete thapsigargin-sensitive Ca2+ stores, suggesting that TCRCI is not merely a consequence of Ca2+ depletion. These results indicate that Ca2+ entry following the depletion of intracellular Ca2+ stores or TCR stimulation occur through distinct cellular mechanisms coexisting in Jurkat T cells.